Serum hepatitis seems to be a rare complication of open-heart surgery in this country, despite the use of large volumes of blood. We report our experience at the National Heart Hospital, London, and the result of a survey of patients for the presence of Australia antigen before and after open-heart surgery.
PATIENTS AND METHODS
Hospital records and reports from family doctors have been used to find cases of serum hepatitis occurring within six months of surgery in the 1,516 patients successfully operated upon between January 1964 and June 1971. Follow-up arrangements for these patients include routine outpatient visits after three months and six months, so it is unlikely that many clinical cases of hepatitis have escaped attention.
Between May 1970 and April 1971 , all adult patients had preoperative blood samples taken for Australia antigen testing and as many as possible were followed for up to six months after surgery. No attempt was made to obtain blood samples via general practitioners nor to bring patients back to hospital at particular intervals especially for the survey.
Adequate numbers of samples were obtained in this way from 135 of a possible 265 patients. The samples were tested for the presence of Australia antigen and antibody by the gel diffusion test of Prince (1968) and by countercurrent electrophoresis (Pesendorfer, Krassnitsky, and Wewalka, 1970 One patient showed a very weak positive test on the day following surgery, presumably indicating a direct transfer of antigen from some of the transfused blood. Thus five patients (3 7%) of those tested showed evidence of exposure to the infective agent but none developed clinical evidence of the disease within six months of surgery.
During the 1 1-month period of the survey, four (3-1 %) of the 130 patients not included in it developed clinical hepatitis and three proved to be Australia antigen positive. These four patients received relatively small volumes of blood (6, 7, 8, and 12 units respectively), the average for each p operation in the survey period being 10 units. The five patients who were known to have serological evidence of exposure to the infective agent but who never developed the clinical disease received more (9, 14, 21, 29, and 37 units respectively). Five of these nine patients also received fibrinogen and four had fresh frozen plasma (Table III) . , 1954; Lendrum, 1972) , but patients undergoing openheart surgery are at special risk because numerous donors are involved in providing the relatively large amounts of blood and blood products used for each operation. In some centres in the United States almost half the patients have developed hepatitis (icteric and non-icteric) after open-heart surgery. This high incidence is attributable to the use of blood from paid donors, many of whom are prisoners, alcoholics or drug addicts and unwilling to admit to previous hepatitis since this would deprive them of a source of income (Allen, 1970) . When blood from volunteers is used, hepatitis is rare in the recipients (Walsh et al., 1970) . In our hospital, hepatitis after open-heart operations has been increasing to an unacceptable level, although all the blood used has been from volunteer donors. It is hard to assess whether this increase reflects an increasing incidence of hepatitis in Britain because the disease has been notifiable only since 1968. However, the trend in the United States has been for an increase in cases among young adults. These are largely of the serum hepatitis type and related to the widespread abuse of drugs in this age group (Gregg, 1972) . It is not known if the hepatitis carrier rate in volunteer donors in the United States has also been rising.
The discovery of Australia antigen by Blumberg, Alter, and Visnich in 1965 has provided a laboratory marker for the 'viraemic' phase of 'serum hepatitis'. It appears in the serum between two weeks and six months after inoculation or transfusion of infectious material, and a very high concentration is reached about the time of onset of symptoms. Thereafter it declines at a variable rate but antigen tests become negative in most patients 6 to 12 weeks after the onset of hepatitis. The antigen consists of virus-like particles whose morphology is sufficiently characteristic to be identifiable by electron microscopy. Australia antigen is specifically related to the long-incubation type of hepatitis, but no corresponding specific antigen is produced in the short-incubation or 'infectious' type.
More than two-thirds of the cases tested from the National Heart Hospital were of the antigen positive type, and the serological survey showed that almost 4 % of patients were exposed to Australia antigen around the time of operation.
This may have been via the whole blood transfused, via fresh frozen plasma or fibrinogen (Boeve, Winterscheid, and Merendino, 1969) , or may have arisen as a result of hospitalization itself. During the period of the survey most of the blood used came from a single blood transfusion centre, where the Australia antigen carrier rate was subsequently found to be about 0lI% (Cleghorn, 1972) . Fresh frozen plasma and fibrinogen were at that time derived from pools of blood donations which had not been screened for the presence of Australia antigen.
It is of interest that no cases of hepatitis are known in the 12 months which have elapsed since the survey ended. This coincides with the introduction of routine Australia antigen screening of both whole blood and blood products. The rejection for transfusion of blood containing Australia antigen seems to have reduced substantially the risk of hepatitis after open-heart surgery in this hospital. For the present, however, it may be wise to test patients needing re-operation or cardiac catheterization within six months of operation so that special precautions against crossinfection can be instituted for Australia antigen positive patients who cannot be deferred. Rapid screening tests are now available which should prove satisfactory for screening fresh blood.
There are as yet no laboratory tests for the specific diagnosis of 'infectious hepatitis' which caused about one-third of the cases reported here, and this type of infection will assume more importance as control of 'serum hepatitis' becomes more effective.
